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7 LU/HSW Credit(s) earned on 

completion of this course will be 

reported to AIA CES for AIA 

members. Certificates of 

Completion for both AIA members 

and non-AIA members are 

available upon request.

This course is registered with AIA 

CES for continuing professional 

education. As such, it does not 

include content that may be 

deemed or construed to be an 

approval or endorsement by the 

AIA of any material of construction 

or any method or manner of

handling, using, distributing, or 

dealing in any material or product.
_______________________________________

Questions related to specific materials, methods, 

and services will be addressed at the conclusion 

of this presentation.



One day instruction and discussion devoted to Lean design in a 

variety of areas including cost estimates, conceptual estimating, 

project management, and problem solving. In-depth discussion and 

sharing of experiences will spotlight phases of the Lean journey. 

Increasing accuracy of conceptual estimates will be explained. 

Architects from different areas of practice will explain, and lead 

analysis of, how experience with Lean project management has 

changed the way they design. As a follow-up to the 2015 

P2SL/AIA/LCI Design Forum presentations on problem framing, 

case studies of "wicked problems" will be shared and discussed.

Course

Description



Learning

Objectives

At the end of this presentation, participants will be able to:

1. Identify design challenges which make a building project a “wicked 

problem”.

2. Understand how framing helps define and solve "wicked problems".

3. Consider application of Lean practices to tackle “wicked problems” in 

the design process.



Problems in Design and 

Construction  - A Case Study

William Andrews, P.E., S.E.

WICKED



San Francisco International Airport Air Traffic Control Tower



Wicked Projects

• Ambiguous

• Complex

• Uncertain

• Volatile

Analytic Process
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Project Teams

BRIDGING DOCUMENTS TEAM

HNTB:  Architecture, Structural, 

Civil, Electrical, Mechanical

Rutherford+Chekene:  Seismic-

structural design, geotechnical, 

and ground motions

Weidlinger: Blast design, wind 

design

DESIGN-BUILD TEAM

Hensel Phelps Construction:

Contractor

Fentress Architects: Architecture

Walter P Moore: Structural & 

Blast

Bello & Associates

URS: Geotechnical, Civil, 

Mechanical, Plumbing, Electrical



Project Reviewers

Structural Peer Review Team

SFO Bureau of Design and 

Construction

Federal Aviation Administration

SFO Building Inspection and 

Code Enforcement (BICE)

San Francisco Fire Department

Other SFO Stakeholders





Project Description

https://www.youtube.com/watch?v=X4h7Y0YWurA





Design Concept



SFO Exceptional Project Outcomes



Project “Firsts”

• First ATCT delivered with the 

local airport using Design-Build 

delivery

• First ATCT to employ PBD with 

vertical post-tensioning

• Tallest vertical post- tensioned, 

self-righting tower in U.S.

• First ATCT to used tuned mass 

dampers for air controller comfort

• First ATCT with 235 degree 

unobstructed, column free view



Other Significant 

Features

• (Early) 45% Design Bridging 

Documents

• Fast Track design & 

construction within an 

operational airport

• Highly visible project 

• Multiple authorities having 

jurisdiction and codes

• Multiple stakeholders

• 13 exterior cladding systems

• 18 bid packages

• Bay Mud site



Ambiguous Complex Uncertain Volatile

45% Bridging 

Documents

Advanced 

Engineering

Multiple AHJ’s

Peer Review

New 

Technology/ 

Innovation

Fast Track 

Delivery

Site Logistics
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LESSONS LEARNED



Lesson #1

Trust 

Across

Your 

Team



Blame Game



Lesson #2

Pull

the 

Andon 

Cord



ANALYSIS



Lesson #3

Dig

Deeply



45% 

Design

??



45%

Design

??



Lesson #4

Mockups 

and 

Simulations







Lesson #5

Recalibrate 

Work Plans

Frequently



Flow?



Lesson #6

Frame the

Complex

In  

Simple

Forms



Technical Complexity

•Rocking, Self-Centering 
System 

•Vertical post-tensioned 
concrete core walls
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~235º

DESIGN INNOVATION:  A CLEAR VIEW 

WITHOUT COLUMNS





Questions?



This concludes The American Institute of Architects 

Continuing Education Systems Course

Lean Construction Institute info@leanconstruction.org


